the conceptual boundaries upon which such typologies are based. Thus, we have adopted the aforementioned term 'martial arts and combat sports' (MACS), which we propose be used as an inclusive, triadic model encompassing competition-oriented combat sports, military/civilian self-defence systems, and traditionalist or noncompetitive martial arts, 7 as well as activities straddling these boundaries. Overall however, what binds these differing types of 'martial arts' or 'combat sports' is a focus on the need to deal with the meanings and the problems associated with physical violence and human combat, which could take place within and between sporting, military or civilian circumstances, and could also be strategically proactive or reactive to perceived/direct aggression. Thus, our fundamental criteria for inclusion within the MACS model here involves the requirement of some form of orientation towards improving/measuring 'martial' or 'combative' abilities -regardless of how this is lived out in actual practice.
We met the complex task of conducting this review by working collaboratively and sharing bibliographical compilations with academic colleagues. As no single search engine provides complete access to all of the literature, we used a variety of academic search tools including Google Scholar, SportDiscus, Web of Science/Knowledge, and publishers' own databases. Academic books, book chapters, journal articles and a number of doctoral theses from a range of social science disciplines were included in the review, while papers from commercial journals geared towards MACS audiences (for instance, Journal of Asian Martial Arts) were excluded. 8 While reviews of 'martial arts' research -typically conducted using this undifferentiated umbrella term -have been undertaken within the academic disciplines of psychology and education scholarship, 9 this paper delivers the first systematic review of studies on embodiment, which now arguably constitute a field of their own. It is timely considering the recent publication of Sánchez García and
Spencer's edited book, Fighting Scholars: Habitus and Ethnographies of Martial Arts
and Combat Sports, a text consisting of various contemporary ethnographies within a broad range of MACS activities. At a time when research in the area is expanding rapidly, we hope this paper will offer other researchers some worthwhile perspectives on an enlarging and diverse field, which may also contribute to knowledge of embodiment, the body, and physical culture within the social sciences more generally.
Body Cultures: MACS as sites of embodied cultural transmission
Studies which have interrogated the cultural meanings of MACS practice are numerous, and while all of the papers included in this review are concerned with 'culture' in some regard, this first section outlines those which deal with the transmission and transformation of specific/distinctive body cultures in MACS settings, covering: 1) research within specific, localised body cultures; 2) the globalisation and transmission of culturally-specific MACS; and 3) the resulting cross-cultural MACS practice. However, issues pertaining to the significance of martial arts in multicultural societies nevertheless remain relatively under-researched in the current literature.
In summary, studies of MACS, the body and culture have thus focused upon three significant themes: 1) the embodiment of cultures and their embodied transmission via institutionalised arts and subcultural groups of practitioners; 2) their globalisation, assimilation and transformation in various national contexts; and 3) the resulting cultural mix within and between these international cultures. While the majority of this work has been conducted in East Asian, European or North American settings, researchers have also begun to consider these topics elsewhere, such as Latin America. 29 Works which build upon existing knowledge about cross-cultural diffusion in the globalisation of MACS would do well to further explore how meanings, identities, and relations become embodied through training at a variety of culturally distinctive arts and systems. Additionally, the place of MACS in regulating distinctiveness and identity in multi-cultural societies is also a prescient theme which deserves more attention from scholars than it has so far received.
Body Pedagogies: MACS as education of/through the body
The educative potential of MACS via embodiment has been discussed and analysed by various researchers over the last few decades, and this work can be split into two sub-themes: 1) MACS as potential contributors to 'mainstream' education curricula;
and 2) examinations of specific martial pedagogies.
The possible integration of Eastern martial arts into Western physical education (PE) systems has been a key concern for some scholars. 30 In Britain, Sparkes called for 'martial movement sequences' to be included in PE in order to help students learn to move in different ways. 31 This paper offered an early indication of possibilities, although like many earlier efforts, it did not contain data or a detailed theoretical approach. Meanwhile, in the US, Levine advocated the implementation of Aikido into 'liberal arts' education, suggesting that it could be used to teach various academic topics including culture, religion, or philosophy, 32 while Clawson and Doner adopted a similar position in their discussion of Aikido and leadership training.
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In the early 2000s, Lantz adopted a phenomenological approach to explore the role of Eastern martial arts in aiding the development of family relationships. 34 In a methodologically rare approach, both child practitioners and their parents were interviewed, and various benefits of training identified. Later, attention was turned more specifically to children's education through martial arts, when Theeboom, De
Knop and Vertonghen investigated the experiences of children training in different disciplines. 35 They asserted that differences in training approaches notwithstanding, MACS pedagogies tended to be useful in attaining a number of desirable social and psychological outcomes, including increased self-discipline and control of aggression.
Elsewhere, Brown and Johnson's paper suggested the more specific potential for self-defence martial arts to be included in PE curricula. 36 In line with Sparkes' earlier argument, 37 these authors posited that self-defence training develops certain bodily dispositions such as embodied sensitivity, which may offer novel sensations and experiences for pupils. This study may have paved the way for more theoreticallydriven articles, although to date no paper has adequately balanced theoretical, empirical and practical/political considerations regarding the pedagogical usefulness of martial arts in physical education, despite the subject having been discussed for almost thirty years. 41 Capoeira has been the focus of many recent pedagogical ethnographies. In the last decade, academic research on this dance-fightgame has grown rapidly, beginning with Downey's work on the social usefulness of teaching and learning strategies and the physical/cultural transmission of the art in localized groups in Brazil and the USA. 42 Meanwhile, a sociological lens was added by Delamont and Stephens' collaborative study in Britain. 43 Here, a specific Capoeira school and its instructor were examined, with a main focus on teaching methods, strategies to maintain authority and transmit culture. With Delamont as observer and
Stephens as practitioner, these authors were able to paint a detailed picture of what it means to study an embodied art. Meanwhile, Joseph's study of a Canadian Capoeira organisation focused on culture and cultural transmission within a commercialised environment where culture is 'sold' to practitioners who want to 'go to Brazil' in physical/emotional/spiritual terms. 44 Thus, practitioners' identities and cultural hybridity were also subjects of her pedagogical analysis.
Overall, the research on MACS pedagogy can be divided into two strands: 1) discussions of how these embodied activities may enhance educational curricula; and 2) ethnographic studies of specific pedagogies, often using the researchers' own embodied practice as a means to explore these topics. However, due to the lack of standardisation among disparate MACS disciplines, this second strand of work often does not explicitly draw out specific education policy implications. Research linking these two subdivisions of educational research would thus be helpful in future, but would need to avoid a generalised advocacy of 'martial arts' as vehicles for education,
given the evident diversity of body pedagogies practiced among various MACS schools/disciplines. Regarding this diversity, further explorations of the use of culturally-specific martial arts in the informal educational practices of ethnic minority and immigrant communities could also be instructive. This would be a particularly fruitful course of action for sociologists of physical education working in diverse societies, linking with research on culture and identity formation/transformation, as advocated above.
The Embodiment of Gender: Reproducing/subverting patriarchy through
MACS
Scholars interested in MACS have explored gender issues within various contexts, with significant attention having been paid to women's embodied involvement in various disciplines. 45 While there has been a small amount of socio-historical research on women's MACS participation, 46 66 This disparity between the mass-mediation of MMA and fighters/aficionados' experiences is a telling theme, as several ethnographers have discussed MMA fighters' experiences by downplaying the importance of masculinity altogether.
Abramson and Modzelewski argued that masculinity holds little relevance to MMA practitioners, and noted that male fighters welcomed women into their gyms, refusing to view the sport as exclusively male/'masculine'. 67 Green agrees, noting that concerns about their gender identity make up only a minor part of what it means for men to be involved in MMA. 68 However, Spencer argues that masculinity remains significant to practitioners, positing that they often tend to accept and reproduce some elements of a traditional, dominant/dominating, 'alpha-male' identity. 69 Nevertheless, all these scholars suggest that male MMA practitioners routinely engage in otherwise 'feminised' behaviours, such as emotional openness, tactility, and intimacy with other men, without fear of the homosexualisation possibly accompanying such things in broader male cultural spaces. As such, it is possible that (some) MMA training cultures are conducive to less narrowly-defined and more inclusive visions of male identity than their 'macho' mediated image would imply.
Men's participation has been examined from a gender-sensitive perspective among other disciplines as well, perhaps most notably boxing, 70 wherein race and social class intersectionality has also been a prominent theme. Jujutsu being of particular note. 74 Here, the embodiment of masculinity in nationalistic settings was centralized by a focus on the performance and endurance of violence through/against practitioners' bodies, as physical violence becomes an important medium for engendering and expressing particular identities. This research had much to say about how ideologies and discourses were being transmitted through a pedagogy, but relatively little on how practitioners actually interpreted this.
Elsewhere, much attention is being given to the cultural diffusion and consumption of MMA, which quickly garnered a reputation for being an excessively 'violent' combat sport following its emergence in the 1990s. Downey has explored the creation 81 and the philosophical differences on violent masculinities between American and Asian audiences. 82 These have made an important contribution in order to consider the connections between the embodied practice of an art with its mediation and the consumers/viewers that sustain its social field, which invites further investigation of the disparity between cultural representations of 'violence' in combat sports, with practitioners' perspectives on the meanings and significance of their combative exploits.
Regarding issues of pain, injury and practitioner experiences, a second area of research has outlined how (and why) MACS practitioners routinely subject themselves to physical pain, and concurrently risk injury, as an element of training. This is often related to physical, mental or spiritual development in their art; for instance, Bar-On Cohen's study of Kibadachi exercises in Karate highlighted the use of sustained, excruciating pain as a technique for engendering a specific 'warrior' mentality. 83 This is not dissimilar to Downey's or Spencer's accounts of the role of pain in MMA training; 84 central to a fighter's embodiment of combative prowess, the ability to both endure pain and deliver it to others is something for which practitioners must constantly prepare, as they transform their bodies through what Spencer describes as a process of 'body callusing'. 85 Similarly, Wacquant earlier suggested that in boxing, such asceticism in training is a necessary step in accumulating the 'bodily capital' required of elite/professional prizefighters. 86 Further, Green described how MMA practitioners endure pain and risk injury not only in order to prepare their bodies for combat, but also as a signal of authenticity:
that of the activity, their own bodies, and their place within the social setting of the art. 87 Pain in this context becomes a way to substantiate both the 'realness' of the activity, and legitimise practitioners' identities as martial artists. Spencer also discusses the role of bodily harm in shaping an identity in MMA, as pain, and concurrent injuries sustained during practice, become integral to male martial artists'
identities as fighters and, tellingly, as men. Comparative analyses between prize-fighting disciplines and 'traditionalist' or selfdefence systems would also likely be instructive, particularly if informed by a sensitivity towards the cultural significance of such different fighting genres. 89 Finally, direct comparisons between the expectations of fans/consumers, and the lived experiences of practitioners, are needed in order to better understand the social production of bodily harm associated with professional, mass-mediated, and consumer-driven prize-fighting disciplines.
Conclusions
In collating this review we have attempted to subsume a diverse collection of works deriving from various social science disciplines within four themes related to the increasingly important theme of embodiment: 1) body cultures; 2) body pedagogies;
3) the embodiment of gender; and 4) bodily harm. Work on MACS and embodiment has tended to coalesce around these themes, and it is our hope that this review can help to provide a platform for future efforts in the field.
Our framework is not without limitations; the boundaries between these topical themes are in fact blurred in the reality of the social practice of MACS, while several other categories might have been instructive and may have seen the inclusion of other notable studies. Nevertheless, we focused on works which we felt were the most significant and instructive to issues pertaining to practitioners' embodiment, a key topic within the sociology of sport and cognate disciplines. For example, we omitted a large body of writing on MACS films, typically composed by media scholars (with the majority of studies analysing the representation rather than the action and experience of the body), and did not account for a large number of psychological studies of MACS. Finally, we have focused on works available in English, which limits the scope of our analysis, thereby inviting future contributions of this type from multi-lingual researchers around the world. In addition, we consider several substantive issues to be particularly conspicuous in their absence from the literature. Firstly, research has rarely focused on martial artistry and sexualities, and given recent attention among wider sociology of sport scholarship to the interplay of sport, the body and sexuality, this is a pertinent area for further investigation. Secondly, participants' positioning within philosophical frameworks stressing self-defence, cultural tradition, and/or competitive fighting need to be comparatively examined in order to present an up-to-date view of the social significance and meanings of various MACS, which will also inform investigations of their pedagogical purposes and usefulness for physical education curricula. Thirdly, as MACS are (re)invented and 'lost' throughout the world, this brings with it plenty of scope for contemporary research on the impact of institutions and social forces (such as globalisation) on the body cultures represented by distinctive, transforming and hybridising martial disciplines.
Due to the complexity of such issues, various methodological and theoretical strategies may be required. In addition to well-established methods such as ethnography, interviewing, or documentary analysis, methods such as examining online forums, netographies and (auto)biographies of teacher-practitioners may be useful to explore online articulations of martial cultures within mass media and broader fan bases, 91 and how these relate to the experiences of practitioners themselves.
Finally, we would assert that more explicit engagements with political and policy issues may be useful as scholars attempt to draw links between the specific, highly abstract worlds of MACS philosophy and practice, with the more tangible realm of policy interventions and recommendations. Together, this would enable scholars to better contribute in terms of theory, topic and, when relevant, advocacy, as part of a broader, engaged social science of MACS and embodiment. We hope this review may prove to be a useful stepping-stone in others' efforts towards such ends. Exact terms used are often further broken down as 'disciplines', 'systems', 'arts', etc., depending on the prevailing culture of a given activity. We have accordingly respected such conventions in our review. 6 Brown and Leledaki, 'Eastern Movement Forms'.
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Importantly, we do not restrict our conceptualisation of 'traditionalist' martial arts purely to the 'Eastern' styles with which the phrase is most often associated in everyday parlance, as such practices actually derive from many cultures around the world -see Green and Svinth, Martial Arts. 8 While some social scientific research has been published in such journals (e.g. Schneider, 'Learning India's Martial Art'; Looser, 'The Risk Society'), the generally commercial orientation of these sources, and their typical target audience of MACS instructors and practitioners, might necessitate a separate review.
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